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e Beauty Paradox:
and Communication

an.write decently who is distrustful of the reader’s intelligence, or
de is patronizing.

—E. B. White, from The Elements of Style

0 deal with frustration is part of professional life. So is being able to

u;.do and why you do it. T kept repeating those maxims to myself
2010, after the weekly news magazine I worked for, Epoca, pub-
sidered a decent graphic about the prison population in Brazil.

Wé’gks before. As the magazines infographics director, one of my
§ to coordinate a two-page section called “Diagram,” a news
gh short pieces of text, statistical charts, maps, and illustrations.
big infographic of the week, and we put a lot of effort and

o v:rhen I'was hired, to that moment in November, we had pub-
30 l:)xagrams, each a detailed visual description of subjects as
phics; spaceships; boats made of thousands of recycled plastic
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bottles (its name is Plastiki); and election results, with a wide assortment of other

data-based stories besides.

Part of my job was to dream up potential stories for “Diagrams,” so I read several
newspapers a day looking for inspiration. An item published by Estado de Sdo
Paulo, one of Brazil’s three largest newspapers, caught my eye. It contained data
recently released by the Ministry of Justice revealing a surge in the number of
prison inmates over the previous four years. Surprisingly, although Estado cited
the ministry’s exhaustive database, it did not include a chart.

Stories about packed prisons in Brazil are nothing new. The problem dates to a
military dictatorship that ruled the country between 1964 and 1985, and, para-
doxically, it has only gotten worse as the police and judiciary have become more
efficient. More efficiency leads to more criminals behind bars, which is good,
but it also pressures federal and state governments to keep up by building more
facilities. There's never enough money for that.

When dealing with a story that people are already familiar with, what you lack
in novelty must be compensated for with depth. After all, journalism is not just
about covering the news, but also about providing context for the news.

Building a Narrative Structure

As I was downloading and organizing the data from the Brazilian Ministry of
Justice, Humberto Maia, a talented young reporter, telephoned sources who could
explain what the numbers meant. He spoke with public officials, sociologists, and

human rights advocates.
We decided to create a stand-alone graphic with four parts:

1. Acomparison of Brazil's prison system and those of other countries between
1997 and 2007. We had found a United Nations report showing that Brazil
ranked fifth in prison population growth over those years and first in the
Americas. Its number of inmates grew 150 percent in that decade.

5. Alist of the Brazilian states with the most drastic inmate increases between
2007 and 2010, based on the Ministry of Justice data. We decided to calculate
the number of inmates per 100,000 people in each state, as this measure
allows a fair comparison of regions with different-sized populations. Had
we used absolute numbers, the states with more inhabitants, such as S&o
Paulo and Rio de Janeiro, would always rank first.

3 - the beauty paradox: art and communication

3. Agraphicthat showed the imbalance between the number of prison inmates
and the number of spaces for them in jails. In the worst cases, like the state

1= tlle e more ntwo pI‘lSODEI‘S er space. \Ne 1I1C1 leed

4. E‘xplanations highlighting the most surprising numbers. Designers some-
times forget Fhat in many cases an infographic is a narrative based on charts
maps, and diagrams, in which text is crucial. ’

Our' next step was to devise a structure that would make sense of the data, We
decided to use headlines to guide readers through the information: _‘-

L Be'tween 1997 and 2007, Brazil experienced the fifth-largest increase in
prison population in the world;

2. The trend has continued since 2007; and

3. Goire?nment has not kept pace with the growing prison population b
building sufficient accommodations. ’

Figure 3.1 shows the infographic we published.

We EIjldEd up with a two-page, graphics-based story told in several layers of in
creasing depth and complexity that readers could explore at their leisus;e Whil —
we could have restrained ourselves and merely summarized the data Ire.as 1 :1
that readers living in Rio Grande do Norte, Tocantins, or Amazonas x;vould :vne t
to analyze how their home states compared with others and with the coume‘lti'1
pverages. They would want details in terms of granular data. On seeing the st ;
in print, I believed we had created an acceptable and interesting grapghic w

Not everyone agreed.

An Unexpectedly Controversial Chart

’nl = . .

- e Ep.oca newsroom finishes working on each issue by Friday evening. The

magalz;ne hits the newsstands Saturday morning. That gives executive editors—
yselt among them at the time—a chance to look over the stories and prepare

l t Ilg tllat tEll[E P ace € EI) C I:LEL) I :IIli g Ef:IE t S e t

On M i
" ond.ay, November 1, 2010, I arrived in the newsroom five minutes before
- | .
eeting started. Anticipating a routine critique, I basked in the lingering

feeling of peaceful drowsi
wsiness after a particularly nice, quiet week i
Prepared me for what happened next. uetweckend. Nothing

a7
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Diagram

NEWS IN PERSPECTIVE

Brazilian Population
Grows More in Prisons

With 258 inmates per 100,000 pecple, Brazil
has one of the largest prison populations.

Alberto Cairo, Humberto Maia Junior

BRAZILIS THIRD in the worldwide ranking of countries
with the largest prison populations. Data released by
Ministry of Justice this week reveal that Brazil had
494,237 inmates in June 2010. Only the US, with 2.3
million, and China, with 1.6 million, have larger prison
systems. According to the United Nations Office on
Drugs and Crime, Brazil is one of the countries where
the prison population has grown most rapidly in the
world. Between 2007 and 2010, it increased by 13.3%
(see chart on the right), while the overall population
growth was 0.98% in the same period. Even
considering the new prisons that are being built,
Brazil has reached a deficit of 200,000 jail spaces.

Sources: Ministério da Justica, IBGE, United Nations Office on Drugs and Crime
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The rate of inmates per 100,000 people has gone down
in just eight of the states plus the Federal District.
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Figure 3.1 Epoca magazine (S3o Paulo, Brazil). Originally published in Portuguese on

November |, 2010.

Brazil's jails are packed full. A comparison between the variation of inmates and the number of jail spaces reveals that
neither the federal government nor the states have been able to avoid overcrowding. The only exception is Rio de Janeiro.
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“I feel compelled to say that this week’s ‘Diagram’ is horrible,” said one of the ex-
ecutive editors. “We should strive to become more popular. Our average reader
is not going to be able to understand something as complex as this.”

The comment unleashed a firestorm. “I think this graphic is not friendly enough.
No one will read it,” said another colleague.

The director took a turn: “The problem is not complexity. The infographic is not
hard to understand. The problem is that it is ugly.”

“In my opinion, it has too much information,” another colleague said.

Holy crap! I was flabbergasted. Patiently, I waited for everyone to finish tearing
our project down, giving myself a chance to cool off. Then, I explained the rea-
soning behind the piece: the gathering of the data, the structure, the narrative,
the depth. No one was convinced. It really wasn't my goal to convince them. The
critique meeting is not the place to persuade others of how good your work is,
but to hear suggestions for how to improve it.

Even if I disagreed with the objections, and even if, one year later, the graphic
would go on to win a Malofiej Infographics award, the highest honor in the in-
fographics field, I took the comments to heart. In fact, they led me to revisit a
question that generations of designers have pondered:

What does “ugly” mean when used to describe an infographic?

That is, what did my colleagues, whose combined journalism experience totaled
more than 100 years, really mean when they said that the graphic was horrible,
too complex, and that it could scare readers away?

The Visualization Wheel

After the meeting, I took a couple of hours off to reflect. I grabbed a pen and
paper and began sketching and taking notes, which helps me think. I listed my
colleagues’ opinions. According to them, our graphic was:

1. Too complex
2. Too abstract
3. Too far from the aesthetics a majority of our readers expect (“ugly”)

4. Too dense

3 - the beauty paradox: art and communication

1discovered their critique could be summarized using a conceptual device I had

developed while writing my first book, Infografia 2.0 (2008, no English version
available): the visualization wheel. See Figure 3.2.

More complex
and deeper

Density Multidimensionality

Functionality Originality

Abstraction Novelty

Redundancy Figuration

Familiarity Decoration

Unidimensionality Lightness

More intelligible
and shallower

Figure 3.2 The visualization wheel.

The visualization wheel’s axes correspond to the main features you need to bal-
ance when you design an information graphic. For this reason, I also refer to it
as the tension wheel. The idea isn't so original: It's based on a similar wheel in

Chapter 1 of Joan Costa’s La Esquemtica (see bibliography). My wheel includes
several changes and more axes.

A word of warning before we move on: The visualization wheel is an aid I use
for thinking about my own graphics. The position along each axis is therefore
very subjective, so it is unlikely you'll be able to use it for academic or quantita-

tive analyses. It is an exercise in meta-visualization: a visualization for planning
visualizations.
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Let’s see how the wheel works.

The outer layer is divided into two hemispheres, each with six features. The up-
per hemisphere’s features define graphics that are deeper and more complex.
By complex I mean the amount of effort readers have to invest in deciphering a
particular graphic. Depth is the number of layers of information a graphicincludes.

It is possible for a graphic to be complex and shallow if you use a funky graphic
form to encode irrelevant data, or simple and deep if you encode tons of data
with common graphic forms. But, in general, complexity and depth are related
variables in information graphics and visualizations. Graphics containing a good
amount of data tend to be more difficult to read, but are also more rewarding

and enlightening.

Let’s look at the axes.

Abstraction-Figuration

An information graphic (or a portion of it) is completely figurative when the
relationship between the referent and its representation is perfectly mimetic.
The more distant the representation and its referent are, the more abstract the
infographic will be: For example, a realistic illustration of a person is more figu-
rative than a pictorial symbol of the person. In extreme cases, there will be no
natural relationship between the two, and in those cases we would say that the

connection between referent and representation is conventional.

You can see this axis at work in two scenes of a single interactive graphic of mine
about the NASA Cassini-Huygens Mission to Saturn. See Figure 3.3.

The graphic in the top image is more figurative. The illustration resembles the
object it intends to explain. The graphic at the bottom displaying the distances
between planets in the solar system is much more abstract. In general, the more
closely a graphic reproduces a material reality, the more figurative it will be.

On the other hand, if the representation involves significant conceptual manipu-
lation on the part of the designer, it will tend to be more abstract. In the case of
the Saturn mission graphic, I consciously reduced the realism of the planets to
transform them into simple color circles, and I placed them on top of a distance

scale—another conceptual item device.

|
*
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NASA/ Space.com / Elaboracién propia IGrafico: Alberto Cairo | e-mail

Figure 3.3 Cassini-Huygens Mission: http://www.elmundo.es/elmundo/2004/graficos/jun/s4/
cassini.html.

Functionality-Decoration

A graphic can be functional and visually pleasing, obviously, but here I am not
considering stylistic elements that improve readability, such as the correct use
of elegant fonts and carefully crafted color palettes. This axis refers to the inclu-

sion of visual elements that are not directly used to enhance the comprehension
of the material.
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Take another look at the Brazilian prison graphic (Figure 3.1). Do you see the
barbed wire? That's what I would call a non-functional visual element. It’s deco-
ration. Decoration is not bad per se, but it can interfere with the information in
a chart if not handled well.

Density-Lightness

The position an infographic occupies on this axis is related to the amount of data
it displays in relation to the space it uses. See the two graphics in Figure 3.4,
which my colleagues and I created at Epoca magazine. Although almost equal in
size, the graphics offer very different amounts of information. The first graphic
is very dense; the second, very light, although still informative.

Multidimensionality-Unidimensionality

This axis is a measure of two related variables: the number of layers of depth a
graphic lets readers navigate, and the different forms it uses to encode the data.

Consider our prison graphic. I believe that this one leans toward the multidimen-
sionality side of the wheel, because it gives readers the opportunity to dig into the
data quite deeply. Also, in the case of the relationship between number of inmates
and jail spaces in different states, it lets them see the same data in different ways.

Another example of multidimensional infographics is Figure 3.5, published by
The New York Times right after the 2004 U.S. presidential elections. The popular
vote is represented by county and by population density. The electoral vote is
shown state by state in a standard choropleth map (a map that uses different colors
and shades) and in a cartogram (a map that distorts the relative size of regions
proportionally to a variable—in this case, the number of electoral votes each
state has). On top of the composition is the proportional symbol map I discussed
at the end of Chapter 2, “Forms and Functions: Visualization as a Technology.”

Originality-Familiarity

Some graphic forms have become so common that they are almost as readable as
text. Think of bar charts, line charts, and pie charts. This has not always been so,
of course. In the late eighteenth century, when the use of such charts was first
systematized and theorized by polymath William Playfair, they were considered
revolutionary, albeit understandable.

o s s
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Figure 3.7 Realistic illustrations accompanied by redundant copy.

If I had to visualize my Brazilian prisons infographic using the visualization
wheel, the result would be Figure 3.8.1 consider the graphic more abstract than
figurative, for an obvious reason: The charts don't resemble physical reality but

are conceptual tools that allow me to encode quantitative data.

More complex
and deeper

Multidimensionality

Density

Originality

Functionality

Abstraction Novelty

Figuration

Redundancy

Decoration

Familiarity

L ]
Unidimensionality  Lightness

Figure 3.8 Visualization
wheel of the Brazilian prisons
infographic.

More intelligible
and shallower

In a conventional sense, the chart is more functional than beautiful. It contains
almost no decoration, although we paid attention to color palettes and the con-

sistency of typographical style.

3 - the beauty paradox:art and communication

The chart is multidimensional: It has at least five layers of information that read-

ers can explore.

It's not very original. All of the graphic forms are in common use —the bar chart,
the slopegraph (used for the second part), the tables, and so on.

The charts contain quite a bit of redundancy. Notice on the second page, where
the number of inmates is compared to jail spaces, that the same data is encoded
in different formats. It also includes explanatory text to clarify the most strik-
ing figures.

Is this an adequate combination of factors? I believe it is. Despite the comments
from my colleagues, I don't think that this information graphic is overloaded or
excessively difficult to read. It's not the prettiest thing in the world, I concede.
But it’s not very ugly, either. (I've done worse!)

It is true that, according to my own terms, the Brazilian prisons project leans
toward the upper half of the visualization wheel: It is complex and deep. This
should be no obstacle for readers of a quality publication such as Epoca. If we
assume that our audience is willing to read 8,000-word stories about convoluted
corruption schemes in the upper echelons of government, why not apply the
same expectation to graphics? It would be strange to publish stories for adults
illustrated with graphics for kids, which is what happens when publications
underestimate what their readers can absorb.

Identifying your audience

The complexity of a graphic should be adapted to the nature of your aver-
age reader. This sounds easier than it really is. Figure 3.9 explains that at least
two factors influence the communication between a designer and an audience
through information graphics and visualizations: first, how well the visual
forms used to encode the information are adapted to the nature of the story the
graphic should tell; and second, the previous knowledge the user has about the
topic and about how those visual forms work (e.g., bar charts are more common
than scatter-plots).

The more specialized your audience niche, the more you can take for granted, and
the more you can rely on what your users presumably already know.
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Designer side | User side

Dt 3 Visuo-textual

encoding

—> Dccgding —> Understanding

User’s knowledge
about the topic and
familiarity with graphic forms

The form is adapted Intuitions about
to the nature of the knowledge the
the information user has on the topic

Figure 3.9 Designers encode, users decode.

Consider the charts in Figure 3.10. They display the co-occurrence of neuropsychi-
atric disorders within families, drawn from an academic paper published in the
online magazine PlosOne.' Do you know what it all means? I don't (well, actually,
only to a point). That is not criticism of the charts: It's just that the researchers
didn't have me in mind when they plotted their graphics. They were thinking
of their peers, people with so much knowledge of psychiatry and neuroscience
that they can decode these graphics in the blink of an eye. They don't need extra
explainers, legends, or any other artifice that designers ordinarily employ to
make readers’ lives easier.
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Figure 3.10 Try to figure out what these charts mean. It's not easy, is it

1 BC. Campbell and $.5. Wang, “Familial Linkage between Neuropsychiatric Disorders and Intel-
lectual Interests,” PLoS ONE 7(1): e30405. Accessed Feb. 23, 2012 from http://www.plosone.org/article/
info%3Adoi%2F10.1371%2Fjournal.pone.o030405.
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Few designers have the privilege of working for scientific publications, where it
is easy to base decisions on assumptions about one’s audience. Most of us work
for general publications and face questions such as, “Is this graphic too complex
for the majority of our readers?” or “Will our readers feel overwhelmed by the
amount of data we've given them, or by the way we've presented it?”

Sadly, when faced with these challenges, too many communicators dumb down
the data, simplifying it rather than clarifying it, and they add cutesy illustrations
and icons that, to their way of thinking, will make the graphic presentations less dry.

The mind-set behind this approach is captured in a statement that I've heard, with
minor variations, in three different newsrooms from three different managers
who didn't know one another: “Our readers are idiots.” The quote that opens this
chapter, taken from E. B. White’s great classic on writing, The Elements of Style, is
the perfect antidote against this deleterious nihilism:

No one can write decently who is distrustful of the reader’s intelligence, or
whose attitude is patronizing.

Do you respect your audience’s intelligence? How do you know if you are over-
estimating it (not likely) or underestimating it (most common)?

Engineers vs. Designers: Edward Tufte and Nigel Holmes

There has always been a fundamental clash in information graphics and visual-
ization between those who favor a rational, scientific approach to the profession,
emphasizing functionality, and those who consider themselves “artists,” placing
emphasis on emotion and aesthetics.

There is a middle ground between the two groups, and the boundary between the
two philosophies is blurry. But, in general, it is my perception that those in the
first group typically come from technical backgrounds (statistics, cartography,
computer science, and engineering), while those in the second group are gradu-
ates of graphic design, art, and journalism programs. The first group would be
drawn to visualization wheels like the one shown on the left in Figure 3.11. The
second group would prefer to deliver graphics similar to the wheel on the right.

War between the factions was more or less formally declared by Edward R. Tufte

in 1990. A professor emeritus of political science and statistics at Yale Univer-
sity, Tufte is arguably the most influential theoretician in information design

and visualization, and deservedly so. His books The Visual Display of Quantitative

Information (1983), Envisioning Information (1990), Visual Explanations (1997), and

Beautiful Evidence (2006) are must-reads in our field.

61




62

the functional art

The wheel preferred by
scientists and engineers

More complex
and deeper

The wheel favored by artists,
graphic designers, and journalists

More complex
and deeper
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Figure 3.11 Different professional backgrounds, different ways of facing projects.

In Envisioning Information, Tufte attacked an infographics tradition that took
shape in the United States in the late 1980s and early 1990s. Thanks to the success
of the visual style of USA Today (launched in 1982) and Time magazine, illustrated
charts and pictorial maps became very popular.

Tufte coined a term to define pictograms and illustrations within charts and
maps: chartjunk. To make his case, he chose a Time chart (Figure 3.12) designed

by renowned artist Nigel Holmes, the magazine’s graphics director at the time.

Holmes himself recognizes that this is not one of his most inspired works, but
also contends that Tufte picked just one graphic among hundreds and elevated
an isolated anecdote to a category level to make his case.

Tufte explained why he despised decorative ideology represented by the graphic
this way:

Lurking behind chartjunk is contempt both for information and for the
audience. Chartjunk promoters imagine that numbers and details are bor-
ing, dull, and tedious, requiring ornament to enliven. Cosmetic decoration,
which frequently distorts the data, will never salvage an underlying lack
of content. If the numbers are boring, then you've got the wrong numbers
(...) Worse is contempt for our audience, designing as if readers were obtuse
and uncaring. In fact, consumers of graphics are often more intelligent
about the information at hand than those who fabricate the data decoration
(...) The operating moral premise of information design should be that our

3 - the beauty paradox: art and communication
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Figure 3.12 Chart by Nigel Holmes for Time magazine. (Reproduced with permission.)

readers are alert and caring; they may be busy, eager to get on with it, but
they are not stupid.*

Minimalism and Efficiency

A cherished notion of Tufte’s is a principle of efficiency: A visual design project
is good if it communicates a lot with little. In his own words, in his principles

of graphic excellence:

* Graphical excellence is the well-designed presentation of interesting
data—a matter of substance, of statistics, and of design.

2 Tufte, Envisioning Information, p. 34.
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Graphical excellence consists of complex ideas communicated with clarity,

ngﬁi ﬁf:ctc?f-l-nlk ratio Higher data-ink ratio
e o used. Coadc c{ncnts ess ink used for clements
ode data that dor’t encode data

precision, and efficiency.

»  Graphical excellence is that which gives to the viewer the greatest number
of ideas in the shortest time with the least ink in the smallest space?

Unemployment rate

Unempl
As a percentage of total workers) ployment rate
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This efficiency principle is defined with more precision by Tufte as the data-ink
ratio; a measurement of the amount of ink that is used to represent data in a
chart. Tufte defines data-ink elements as those that cannot be removed without
destroying the integrity of the presentation. The other items, those that amount
to decoration, can be eliminated because they are either redundant or they dis-
tract the reader from what really matters. Tufte even proposed a little formula:

Data-ink ratio = Ink that encodes data / Total amount of ink used to print
the graphic

.- (

Spain USA  France Germany  Sweden

Nigel Holmes's diamonds graphic scores low in this formula. Let's say that 1,000
drops of color ink were used to print it. Of those, around 150 are the ones that
define the line, the headline and subtitle, the scale, and the specific values. Those
are the elements that encode data. The woman illustration is non-data ink. So:

Spain USA  TFrance Germany Sweden

Figure 3.13 A traditional bar chart and its minimalist version.

Data-ink ratio = 150 / 1,000 = 0.15 texts, but “meditations” or essays: “Each chapter of his books consists of loosely

'.ntegrated discussions of the merit of particular displays.™ That is why so many
x_feaders of Tufte’s work (in the past, myself among them) feel a bit disoriented
When they try to transfer his abstract principles to the real world.

According to Tufte, the closer the data-ink ratio is to 1.0, the better the graphic s. '
The less ink you use for ornamental effects, the better. Tufte doesn’t just consider
mere decoration erasable. In his first book, he also proposed removing gridlines -
and even portions of bars in a bar chart. See Figure 3.13.

inother challenge of Tufte’s writing is that he doesn’t indicate whether an opinion
s based on research or derived from personal views. The writing is matter-of-
act, as if the ideas are self-evident and grounded in reason. There are no cracks
n 'the armor that would allow you to sense whether the author has any doubts
is minimalism is not purely a rational choice, it is also an aesthetic one As.
mt}ch as lagree with Tufte on being serious about the data you handle, respecﬁng
e reader’s intelligence, and reducing clutter and increasing elegance, his lack
differentiation between evidence-based assertions and personally informed

Tufte’s books imposed sanity at a time when flashy prevailed over functional,
when pictorial and fun presided over abstract and intellectual. His writing style
is as austere and economical as the graphies he favors, and many of his best:
quotes and soundbites (including “chartjunk” and “chartoon”) became conceptual :
weapons in many discussions on what is appropriate in information graphics
and visualization. But are Tufte’s rants against redundant and unnecessary visual
junk always right?

e data-ink ratio is paradigmatic. His assertion that a higher efficiency—the
west amount of visual resources to communicate the highest possible amount
fcontent—always facilitates understanding is dubious. This doesr’t mean that
1gners should fee] free to start cramming charts with cartoons and illustra-
s, but it does mean that resources considered by Tufte to be non-data ink—for

Is All “Chartjunk” Junk?

The problem with Tufte is that he tends to write in aphorisms and epigrams rathe:
than building a continuous argument cover to cover. John Grady, a Wheaton College
professor, observed in 2006 that Tufte’s books are neither guides nor analytical

Pauwels, ed. Visual i iversi
3 Tufte, The Visual Display of Quantitative Information, p. 51. 222-265. P culrsofSine, (anoves ik e o Engend oo
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instance, gridlines in a time-series chart, or unobtrusive and subtle icons that
identify the topic the chart discusses—might not be junk at all. Far from obstacles

to understanding, they may enhance understanding.

In the past decade, academic papers have tested Tufte’s hypotheses with mixed
results. A 2007 study from Ben-Gurion University presented 87 students with
traditional bar charts and maximized data-ink ratio charts similar to those in
Figure 3.14. The minimalist version was rejected by many of the participants, per-
haps because the bar chart is such a common graphical form. More importantly,
when researchers tested to see if readers interpreted the minimalist chart bet-
ter and faster than the more cluttered one, they found no significant difference.
In this case, radically reducing the bar chart to its main constituents was not a

matter of functionality, but of visual style.®

Traditional Bar Chart Maximized Data-Ink Ratio

504 50~
10 e -
304

il -0y

0

Figure 3.14 Which chart would you prefer?

In another study at the University of Saskatchewan (Canada),’ 20 students read
four old Nigel Holmes graphics and their corresponding minimalist versions de-

signed by the researchers. One was our well-known diamonds chart in Figure 3.15.

The study was divided into three stages. First, the researchers used eye-tracking

devices to register eye movements as each participant read each pair of graphics.

5 Ohad Inbar, Noam Tractinsky, Joachim Meyer, “Minimalism in Information Visualization: Attitudes
Towards Maximizing the Data-Ink Ratio,” ECCE '07: Proceedings of the 14th European Conference on
Cognitive Ergonomics (New York: ACM, 2007).

6 S.Bateman, R.L. Mandryk, C. Gutwin, A.M. Genest, D. McDine, C. Brooks. “Useful Junk? The
Effects of Visual Embellishment on Comprehension and Memorability of Charts,” Proceedings of the
28" International Conference on Human Factors in Computing Systems, (New York: ACM, 2010).
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Nigel Holmes’s original chart

Minimalistic version
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Figure 3.15 The original graphic is not very appealing, but the stripped-down version was
not easily remembered.

In the second phase, each subject answered a questionnaire about the charts’
contents, answering questions such as:

1. Whatis its central topic?
2. What phenomena and variables does the graphic show?
3. What changes does the graphic highlight in the data it represents?

4. Does the graphic present information in an objective manner, or does the
author editorialize about the content?

As in the Ben-Gurion University paper, the researchers detected no significant
differences in the effectiveness of the embellished and minimalist graphics. The
components of each pair of charts conveyed the message equally well.

The most interesting part of the study was the third phase, in which the researchers
tested the level of short- and long-term recall for each graphic. The participants
were divided into two groups of equal size. They were not informed that they
would be questioned about the graphics later on. The first group was tested five

minutes after phase two questioning was completed, while the second group was
asked to return to the lab three weeks later.

In all cases, the participants were better able to recall the topics and contents of
the chartjunk-filled graphics. Apparently, their coarse humor (“coarse” is the
adjective Tufte used to refer to Holmes’s work) enhanced IMemory.
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Fun and Functionality

To call these two studies conclusive would be a mistake. Both have been justly
criticized by experts such as Stephen Few, author of two essential books on sta-
tistical charts,” for their methodologies, for the small number of subjects tested,
and for the lack of socioeconomic and cultural diversity among subjects. While
it would be risky to extract general lessons from the papers, I personally believe
they suggest compelling reasons to doubt that always reducing charts to their
barest bones facilitates comprehension and memorability. It depends on the
audience’s nature, knowledge, tastes, and expectations.

This idea coincides with what other critics of Tufte’s approach, including Nigel
Holmes, have observed: Tufte’s influence in the visualization and information
graphics communities has led many publications to adopt a style that is seri-
ous, cold, and stripped bare of aesthetic attributes that may be gratuitous to
the statistician but that are useful for readers. This is not to say that we should
not strive for economy of style and respect the integrity of the data, but that, as
Donald A. Norman pointed out in Emotional Design (2003), beautiful things are
more functional, and beauty is as much in the eye of the designer as it is in the
eye of the beholder. Feeling good about an artifact makes us better at using it to
accomplish a goal.

Holmes anticipated a similar idea in his early writings. He has always been an
advocate of humanizing information graphics and using humor to instill affec-
tion in readers for numbers and charts. In Designer’s Guide to Creating Charts and
Diagrams (1984), he wrote in what appears to be a direct reference to Tufte’s Visual
Display of Quantitative Information, published the year before:

If you belong to the school of people who believe that charts should only
present statistics in the most straightforward, plain way, with no other
visual help to the reader, for example, than the bar of the bar chart, the line
of the fever graph, the circle of the pie chart, or the rules of the table, then
move on to another part of the book. As long as the artist understands that
the primary function is to convey statistics and respects that duty, then
you can have fun (or be serious) with the image; that is, the form in which
those statistics appear.®

7 Stephen Few, “The Chartjunk Debate,” accessed Feb. 23, 2012 at http://www.perceptualedge.com/
articles/visual_business_intelligence/the_chartjunk_debate.pdf.

8 Nigel Holmes, Designer’s Guide to Creating Charts & Diagrams (New York: Watson-Guptill Publications,
1984), pp. 72-76.
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Holmes also referenced this passage from A Primer of Visual Literacy (1973),
a classic book by Donis A. Dondjs:

Boredom is as much a threat in visual design as it is elsewhere in art and

communication. The mind and eye demand stimulation and surprise.
And Holmes praised the power of humor:

Humor is a great weapon in your visual arsenal. As long as it is not malicious,
making people laugh with you will usually help them remember your image
and therefore the point of the chart. Even a smile will encourage a reader

to look into the statistics if he or she might not have thought of reading in
a less-embellished chart.

Many of the examples Holmes includes in his book are problematic from a

structural standpoint because, as in Figure 3.16, integrating lines and bars with

MEDICAL CARE
EXPENDITURES

Fiscal years, 1979 estimated

—\ PERCI
OF n"l‘_pgruo:

1
.{() *Not acjusted for intiation

Figure 3.16 Too much expense on medical care makes bars feel sick. Chart by Nigel
Holmes for Time magazine, 1979.
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illustrations sometimes leads to misleading distortions. But they do use humor,
and they are memorable. Most of the graphics would not be publisha,ble t‘oday,
as Holmes himself acknowledges, but we must remember that Designer’s Guide to
Creating Charts and Diagrams was marketed almost 30 years ago and is a product
of its times.

Holmes'’s style has evolved. Without losing its humorous appeal, it has become
more restrained, as is evident in his wonderfully illustrated Wordless Diagrams
(2004), which is witty, funny, and informative. (See Figure 3.17.) His work has
become closer to the man he calls his main inspiration, Otto Neurath, one of the
great thinkers of the twentieth century.

T it
r] n .

Figure 3.17 My mother was very happy after | read Wordless Diagrams (2005).by Nigel
Holmes. After more than 30 years, | finally learned how to properly fold a T-shirt.

Otto Neurath and the Visual Education of the Masses

Otto Neurath was an Austrian philosopher, mathematician, sociologist, and
political scientist born in 1882. He forged his fame in the world of information
graphics in the Vienna of the first quarter of the twentieth century.

3 - the beauty paradox: art and communication

At the time, the capital city of Austria was a scientific and philosophical power-
house. Besides Neurath, geniuses like Karl Popper, Niels Bohr, and Kurt Godel
walked Vienna's streets. Together, these intellectuals would be known as The
Circle of Vienna, and their ideas gave rise to the philosophical tradition of logi-
cal empiricism.

Neurath combined the virtues of a rigorous, rational, and logical mind with the
humanitarian concerns that emerged from his leftist leaning. He was a democratic
socialist, arare species in a time of ideological extremes. Neurath didn’t want to
communicate solely with his peers. He wanted to promote mass education. He
defended the idea that abstract and mathematical thought could be conveyed
with clarity and ease to people regardless of their social, cultural, and economic
backgrounds.

Around 1925, as director of the Museum of Society and Economy in Vienna,
Neurath devised Isotype (International System of Typographic Picture Education),
a universal language based on pictograms whose goal was the “humanization of
knowledge” and the overcoming of cultural barriers. Over many years, he worked
with Gerd Arntz, a German graphic designer, and Marie Reidemeister (who would
become Mrs. Neurath in the 1940s) to create many displays of information, charts,
and maps of beautiful simplicity and clarity. See Figure 3.18 representing the
amount of fabric produced in Britain between 1820 and 1880. The chart shows
a paradigm change: At the beginning of the century, production was small and
mainly a family venture; later, it became industrialized.

In his professional autobiography, written between 1943 and 1945 and titled From
Hieroglyphics to Isotype (2010 edition), Neurath explained what his pictographic
language was intended to achieve:

We started our visualization in adult education by making exhibitions for
museums and preparing sheets for classes and diagrammatic films in the
Isotype style. We tried to evolve a new type of exhibition to attract the masses
immediately. The subject of the exhibition should be serious but it should
be combined with a charm and direct appeal to everybody. As many people
should be persuaded to visit it as would go to some public show of purely
entertainment value. Education has to compete with entertainment (...)
It would be dangerous if education were to become a purely occupational
matter and something boring in itself.®

9 Otto Neurath, From Hieroglyphics to Isotype, p. 113.
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Home and Factory Weaving in England
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Each blue symbal represents 50 million pounds total production
Each black man symbol represents 10,000 home weavers o
Each red man symbol represents 10,000 factory weavers ’

Figure 3.18 Otto & Marie Neurath Isotype Collection, University of Reading.

Charm and direct appeal. Those words resonate deeply in Nigel Holmes’s work,
which, like Neurath's, tends to be tightly edited and to convey a few ideas with
clarity and power. That goal is not opposite to Tufte’s approach, but it is differ-
ent. Tufte favors highly detailed, multivariate presentations that allow careful
exploration on the part of the reader.

So who is right—Tufte in his defense of dense graphics, bereft of trivial “junk™?
Or Holmes and Neurath and their populist graphics, encoding just a few easily
digestible messages with friendly looking pictograms and humorous illustra-
tions? Is it possible to reach a synthesis between the two approaches, or at least
to choose one of them without despising the other? I believe it is. After all, even
if it may seem otherwise, Tufte’s and Holmes’s ideologies are more similar than
different. This is the focus of the next chapter.

@ 40 -Wo-0 0

4

The Complexity
Challenge: Presentation
and Exploration

A data visualization should only be beautiful when beauty can promote
understanding in some way without undermining it in another. Is beauty

sometimes useful? Certainly. Is beauty always useful? Certainly not,

—Stephen Few, from “Should Data Visualization Be Beautiful?”’

The first step to finding the middle ground between radical minimalism and a
more playful approach to information graphics and visualization is to remember
that a good graphic realizes two basic goals: It presents information, and it al-
lows users to explore that information. In other words, an information graphic
is a tool for the designer to communicate with readers, and a tool for readers to
analyze what's being presented to them. It doesn’t matter if you see yourself as
an engineer or as an artist: If you create infographics and visualizations, the

balance you achieve between these two dimensions will define whether or not
your work is good.
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It’s Not the Style, It’s the Content

Figure 4.1 contains a graphic I made about the economic performance o.f th?
Games&Toys Company (which doesn't exist, of course). If we apply ﬂll]j visual-
it’ t one-

izati it, we can see that it’s pretty dense, albei
ization wheel (see Chapter 3) to it, : , -
dimensional. It gives just one piece of information—how Gamels&'lioys st;f’tert };cax

; i r than

6 and 2011—but lets you do little else, othe

revenue changed between 200 ] ) i
enjoy the bright colors and irrelevant eye candy surrounding 15he data line. Th |
graphic presents information, but barely allows exploration.

Profits surge
for Gamesé&Toys

Games&Toys’s after-tax revenues,
+6%— percentage change compared to previous year

+4%—

+2%—

0%-
2%
4% —

6% | o 0 | |
2006 2007 2008 2009 2010 2011

ic wi i if it lacks
Figure 4.1 Adding tons of special effects to a graphic will not make it any better if it la
good information.
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Now see Figure 4.2 which shows three scatter-plots I designed based on data taken
from The Spirit Level, by Richard Wilkinson and Kate Pickett. The book’s main
thesis is that income inequality is related to negative socioeconomic indicators
such as pregnancies among teenage women, rates of homicide, mental disorders,
and so on. These two plots tend to the other side of the visualization wheel spec-
trum: They are spartan in appearance, very abstract, and encode a lot of data. In
this case, while the charts also present facts, their main goal is to allow readers

to visualize relationships and perhaps compare their own country with others.

INEQUALITY IS CORRELATED TO:

LIFE EXPECTANCY PRISON INMATES TEENAGE PREGNANCIES
(+ I SN " BRAZIL ® - BRAZIL ® -
| INEQUALITY INEQUALITY
‘ L . .
e US o US
| o,
‘ INEQUALITY ° W %
| e, 4o "
° A4 L] ‘:;‘ * ~ ’o‘;
_“_' 74 76 78 80 82 20 30 150 4 L‘H) 1.100 0 20 }El G0
Life expectancy (years) Prison inmates per 100,000 inhabitants

Births from women 15-19 years ald
per 1,000 births

Figure 4.2 Inequality is correlated with Negative socioeconomic indicators.

The differences between Figures 4.1 and 4.2 are dee

p. The designer who made
Figure 4.1—

that would be me—assumed that readers don’t care about infor-
mation if it's not surrounded by bells and whistles. On the other hand, when I

designed Figure 4.2, 1 assumed that the people reading my work were interested
in inequality beforehand.

DoIbelieve Figure 4.2 is better than 4.1?1do, not because of the decorative nature
of the eye candy, but because the special effects take away space that could
have been used to highlight other angles of the story; for example, to explain
the erratic changes in Games&Toys’s performance. How was the company doing
In comparison to its competitors and with the market in general? What caused the
SUIge in revenue: computers and video games, perhaps? Could I have visualized
the covariation between Games&To

ys's after-tax revenue and the penetration
of digital games at home?

Figure 4.11s not a s0-so graphic because of its s

tyle. The reason it's not good enough
isbecause it wastes too mu

ch real estate (and the designer’s time) on things
that don’t help readers understand the figures.
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Seek Depth

My advice is: No matter what style you choose—whether you decide to follow
Tufte and become a hardcore minimalist or adopt a friendlier approach—always
take advantage of the space you have available to seek depth within reason-
able limits. After that, and only after that, worry about how to make the
presentation prettier.

Take a look at the series of maps titled Dangerous Germany in Figure 4.3. They were
produced by a company called Golden Section Graphics for SZ Wissen Magazine.
Sure, those maps present information, encoding tons of data by means of colors
and shapes, but they also allow readers to compare what goes on in the places
they live with other areas. In this case, the designer doesn't force the data to
adopt a particular shape just to make a point. The designer works as a facilitator,
someone who designs a visual device that readers can use to navigate the figures,
freely interpret them, and make their own points.

This is more clearly seen in interactive graphics, where the exploration compo-
nent of visualization becomes crucial. The New York Times’s coverage of the 2010
midterm elections (Figure 4.4) lets readers dig through several layers of data. The
project is not only a synthesis of the most important figures, butalso an analytical
tool that can be applied to the results. In this case, the designer is no longerjust
a designer. He has begun to think and act as a software engineer, someone
who designs interactive tools rather than simple displays of data.

The reason I emphasize seeking depth, whenever possible, is that too many
journalists express distrust for their readers’ interest in relevant issues.
I have been unfortunate to hear sentences like these too many times in my career:

“Our readers want just snippets, not long stories.”

“Our readers just want to be told what to think about issues; they don't want
to put effort in figuring things out.”

“Our readers will only understand stories written at the level of a 12-year-old.”

“Our readers don't read complex graphics.”

There’s a grain of truth in all of those statements, but it's a small one. Like all partial
truths, they are context-dependent. Ifreaders refuse and avoid complexity, why
do publications such as The New York Times, The Guardian, El Pafs, The Economist,
The New Yorker, Bloomberg BusinessWeek, and their equivalents worldwide still
survive and, in some cases, even thrive? Because, first, readers are smarter than
you think, and second, because not all readers are equal.

P
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Figure 4.3 Dangerous Germany, by Golden Section Graphics.
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Figure 4.5 Three-dimensional effects are popular in business presentations, but they are
» a o

hardly appropriate when the goal is to communicate, as they distort proportions.

i °

a single line of text. Infographics like this are the equivalent of writing a huge,
catchy headline followed by a single paragraph of trivial copy. The headline should

o ciee e ; not be an end on its own. It's a means to get readers interested in the relevant
.o | content that follows it.

| In other words, graphics should not simplify messages. They should clarify .

i ‘ them, highlight trends, uncover patterns, and reveal realities not visible hefore, .
{ Figure 4.4 An example of how to organize an infographic that allows the deep exploration 1‘ S e

101 Oiresults/senate) My objection to graphics that put impact before depth is not that they are visu-

. : . i i ults, .

of data. The New York Times online. (http://elections.nytimes.com i ally interesting and fun—they may well be. But having spent so much space
: and resources on being impactful, they end up being shallow. They don’t

allow inquiry or reflection on what they show. As much as I feel thrilled by eye-
PP of. 99 .
Graphics Don’t “Simplify Information grabbing visualizations and concede that superficial beauty may be a laudable

: y . y oal, Imust insist that it's a secondary one, compared to that of building a visual
. . is di ion is that information graphics i goal, ’
A common misconception related to this discussion is _ ) S ‘ ;
. e N ———— structure that the human mind can understand, which is a major theme in the
! and visualizations are means to simplify. This idea, pop : : > : second part of this book.
PR professionals, and marketing gurus, leads to infographics of disproportion-
ate size that are informatively poor and weak, with no sophistication and depth. g Focusing too much on making things pretty can also lead to poor decisions, Ste-
Figure 4.5 is an example of what happens when you surrender to this philosophy. phen Few points out:
I made it up, but I assure you it is possible to see similar graphics every day in Making a data visualization beautiful in a way that compromises the integ-
ewspapers, business reports, and ads: It's something that could be reduced to one- rity of the data always works against you. Even when the information is not
I » ) E P s # .
mirdiriven one-fourth of its current size without sacrificing anything relevant. compromised, however, beauty can work against you by drawing attention

to the design of the visualization rather than the information that it seeks
to communicate. Think back over your life and ask: “Were the people who
influenced and taught me the most all physically beautiful? If they were

When I discuss graphics of this kind with media executives, the reaction I usu-
ally get is: “But its impact is undeniable. It'll grab the reader’s attention. And

it’s beautifull” Sure it will, but, after that, it delivers a message better told with wrapped in a different physical package, would that have affected their
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ability to influence me or my ability to listen to them? Did I i,,c';nore inf?rma-
tion that wasn't delivered by stunningly attractive people? E.seauty is not
the goal of visualization and it is usually not required to achieve the goal
(...) Remember that the goal is to enlighten.'

Finding Balance: Density and
Multidimensionality

This takes me back to the visualization wheel. Is it possible to use it to find the rigfht
balance between density and lightness, novelty and redundancy, functionality
and decoration? Yes, it is. But it is hard work and depends on the project you are
designing, the audience your graphic is aimed at, and the publication you work
for. Nonetheless, there are some generic personal rules of thumb ’that Iapply to
my own work. They are based on intuition and experience, so don't expect them

to have any scientific validity.

Think of a project of your making and where it might sit on the visualization wheel.
Focus first on the Density-Lightness and Multidimensionality-Unidimensionality
axes, as in Figure 4.6. Try to define how dense and dimensional your graphic is.

Density Multidimensionality

Figure 4.6 Let’s focus

Unidimensionality Lightness first on these two axes.

1 Few, February1, 2012, blog post, “Should Data Visualizations Be Beautiful?,” Perceptual Edge, http://
www.perceptualedge.com/blog/?p=1169.
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Then try this: move the position of your graphic at least 10 percent toward the
multidimensionality and density end of the axes. I do this to compensate for the
fact that we usually underestimate what our readers are capable of. Next:

1. Organize your graphics in layers. First, offer a summary of the data, such
as a good intro, some averages, or highlights of the main figures. This will

be the entry point into the graphic, clueing readers into how to read what
follows.

2. Beneath the outer layer of your onion-like graphic, on the next level, include
as many inner layers of information as possible. Don’t include everything,
of course. Make editorial decisions based on the story and your focus.

3. Structure the layers in alogical order. In some cases, the structure will be
linear. In others, you can organize the navigation (regardless of whether

you are doing a print or an interactive project) so that readers can explore
as they wish.

The interactive visualization in Figure 4.7 illustrates how to apply these abstract
principles in the real world. It is a complex, deep, interactive presentation ana-
lyzing how much each of the 513 Brazilian congressional representatives spends

per month on telephone calls, along with the aggregates for 2011 and the averages
and totals by party.

The headline “298 Years of Speaking,” along with the huge R$ 13.902.42 5,16 figure,
is the eye-catching element. This is the first layer of information, the one that
will make readers interested: That's a lot of money by Brazilian standards. The
first layer also includes the worst offenders: a ranking of the top 10 spenders.

After that, readers can follow a navigation path of their own. They may want to
see only the representatives from their state (several filters are built into the
graphic to allow this), or see how much a particular congressman spent over 2011
(clicking on any of the circles will reveal the specifics). This is the exploratory

component of the visualization. We are not just showing stuff—we are providing
tools to let our readers manipulate that stuff,

Functionality and Abstraction

Let’s go to the next two axes in the visualization wheel (Figure 4.8). The more
space you devote to decoration, the less room you will have to explain your story
properly, to develop it with different angles, and to give necessary context to
your data. When building your graphic, think about structure first and eye
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candy later. If decorative flourishes leave you without enough real estate
for your substance, you'll be in trouble.

Unfortunately, designers and journalists often worry too much about visual styles
a 5 and illustrations before they think about how the data should be organized and
Dlagrama 29? anos d??:lf?,ag & o s efbices, A pres s charmod oca, e e hierarchized to make sense. We saw examples of this previously, but let me give
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tasks. In other words, the graphic is all about presentation. It's not good at all
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and where your project is published. Highly abstract statistical charts may not
always be the best answer (see Figure 4.10). That said, by taking the figurative road,

Figure 4.7 How Much Brazilian Representatives Spend On Telephone a Month. Revista Epoca:
http://revistaepoca.globo.com/diagrama/noticia/20 |/10/diagrama-298-anos-de-falacac.html.




84

the functional art

you could end up infantilizing your data, patronizing readers by treating them
as though they aren't very bright, rather than enlightening them. Never, ever
dumb down your data just because you think your readers will not “get it.”

Driving Is Why You're Fat

Figure 4.9 “Driving Is Why You Are Fat,” a nice-looking project by Hyperakt for GOOD
magazine.

Originality

Novelty

Redundancy

Familiarity "
Figure 4.10 The last two

axes of the visualization
wheel.

4 - the complexity challenge: presentation and exploration

Fun-tionality

Does this mean that you can't have fun with your projects, go a little crazy every
now and then, and experiment with unusual or even wacky graphic forms? Not
at all. Experimenting (carefully) with novel forms is not just a whimsical
impulse, it’s a necessity. By pushing the boundaries every so often, we help
readers increase their visual vocabulary. A decade ago, scatter-plots, slopegraphs
(like the one used in the prisons project in Chapter 3), and proportional symbol
maps were rarities in the media. Today, they are almost as mainstream as bar
charts and time-series plots.

In general, the rule of thumb I apply, based on the axes of my own visualization
wheel, is: The less common the graphic form I choose for my visualization,
the more redundancy I should include. In other words, if youintend to display
your data in a novel way, make sure you include an explanation of how it works
with enough clues for readers to understand its mechanism.

»

Figure 4.11 shows an example of this approach. It is one of many information
graphics that Epoca magazine published right after the November 2010 Brazilian

Figure 4.11 “The Signs of the Electoral Compass.” Epoca magazine. See the text on the

next page for a full explanation.
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presidential elections. The central visual elemnent, the map, with its colors iden-
tifying the winner in each district, is easy enough to read. But what about the
bizarre compass on the right, which someone in the newsroom jokingly referred

to as a “horoscope chart”?

The compass— from which the project took its headline, “The Signs of the Electoral

Compass” —is a radar chart, and there is a specific reason why we chose to use it.

Each radius of the wheel corresponds to a state in Brazil, organized according to
its position in the map. Notice that the northeastern states appear on the top-right
quadrant of the wheel, the southeast states on the bottom-right, and so on. You
can also see this in the grouping of the states: Northeast (Nordeste), Southeast
(Sudeste), South (Sul), Central West {Centro-Oeste), and North (Norte). This isa

traditional way of clustering states in large regions.

Within the wheel are three color lines: the red representing results for Dilma
Rousseff, candidate of the Brazilian left; the blue for José Serra, candidate of the
center-right; and the green for Marina Silva, candidate for the (surprise) Green
Party.

The position of the vertices of the color lines on each of the radii is proportional
to the percentage of votes won by the candidate in that state. The farther from

the center the vertex is, the more votes the candidate received.

You can see ata glance that the left has a disproportionally high percentage of votes
in the northeast, the poorest region in Brazil, whereas the center-right has much
better results in the richer southern states, such as Santa Catarina, Parand, and
S#o Paulo. This is exactly what we wanted to highlight by positioning the states
according to their place on the map. We wanted to suggest that Dilma Rousseff's
red line was stretching out like a rubber band toward the northeast, while Jose
Serra’s line was undergoing a similar pull toward the south. In other words, we

were more interested in the bigger trends and patterns than in the specifics.

The “Boom” Effect

My friend Luiz Iria, the infographics director at Abril Group, South America’s

largest magazine publisher, describes the emotional power of a good infographic

4 - the complexity challenge: presentation and exploration

with irrepressible Brazilian wit and enthusiasm: “I want my readers to flip the
page and, boom! The infographic shows up as an explosion!™

Luiz’s infographics are spectacular displays of visual pyrotechnies, perfectly
adapted to the publications he works for: Superinteressante (popular science)
Mundo Estranho (science for kids), and Aventuras na Histéria {popular history)

¥

© These publications are full of short texts, eye-catching special effects and headlines,

with no pretense of depth. They are great at what they do, which is to provide

 basie educational tools for the masses.

You can see an example of Luiz’s work in Figure 4.12, on Brazilian rodeos.

The boom effect Luiz speaks of is an aspiration of every professional in this field,
You do want to attract readers. But not all readers respond to the same kinds of
booms; one type of boom can be beneficial for a particular project, but counter-
productive in another one. It would be inappropriate, for instance, to transfer

Superinteressante’s style to The Economist or Bloomberg BusinessWeek—and vice

versa. Their readers are different, and so should be their graphics styles. Emotions

matter, but not all emotions are aroused by identical phenomena. Sometimes

you can stimulate the viewer’s feelings through a beautiful illustration; at other

times, by making sophisticated type and color choices.

In Chapter 3, I mentioned Donald A. Norman's Emotional Design (2004}, a book
in which the famous information designer confessed that the approach he had

taken in his previous and classic The Design of Everyday Things (1988) had missed
a crucial element. He wrote:

In writing The Design of Everyday Things (1988} I didn't take emotions into
account. I addressed utility and usability, function and form, all in a logical,
dispassionate way—even though poorly designed objects infuriate me. But
now I've changed. Why? In part because of new scientific advances in our
understanding of the brain and of how emotion and cognition are thoroughly
intertwined. We scientists now understand how important emotion is to
everyday life, how valuable. Sure, utility and usability are important, but

without fun and pleasure, joy and excitement, and yes, anxiety and anger,
fear and rage, our lives would be incomplete ?

Beauty and functionality are intertwined, or should be. Beautifu] and intriguing
objects leave us in a better mood and predispose us to have patience when the

2 "When 1 Eiyed in Br:azil,"Luiz’s style and mine were considered at opposite sides on what [ would call
a "hombastic-restrained” spectrum. The fact that T admire his style so much is an indication that I do

believe the quai.ity ofan infographic is context-dependent—after it has fulfilled certain requirements,
such as respecting what the human eye and brain can do.

3 Donald Norman, Emotional Design: Why We Love {or Hate) Everyday Things: Basic Books, 2004, p. 17.
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Como se faz uma cirurgia
de mudanca de sexo?

HOMEM
PARAM U!FH ER
Como se fosse Lego, desmonta-se

o pénis original e usam-se as mesmas
pecas para construirum nove,

1 INTERVENGAO
Com anestesia geral, o paciente recebe umajn;i- tiitele
sdo que contorna todo o saco escrotal e o pénis
- cuidando para nio atingir o aparelho urindrio,
que serd adaptado para que o paciente possa uri-
nar sentado. No final, o corte vai se transformar p— 0
em uma vagina com profundidade de 12 a 15 cm. pénis

clitéris

pele G M
do saco pele labios
escrotal do pénis vaginais

AT Senli B
: i tecido
1 nervoso canal

vaginal
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Com convic¢do: no Brasil, € preciso ter mais de 21 anos e encarar
24 meses de acompanhamento médico até que a cirurgia seja auto-
rizada - sem contar a fila do SUS. Entenda como sio feitas as trans-
formac0es nesta versio censura livre - acredite, vocé nio quer ver
as foL0S. =INFOGRAFICO EMILIANO URBIM, RENATA STEFFEN, WILLIAN VIEIRA E ALEX SILVA

JLHER
\RA HOMEM

Bem mais raro que o processo anterior,
este se baseia no aumento do clitéris
por causa de horménios masculinos.

libios
vaginais

clitéris

1 TESTOSTERONA
A paciente tem de tomar diariamente 200 mg
de testosterona. Os resultados s3o: fim da mens-
truacdo, voz mais grave, mais massa muscular,
as vezes calvicie, mais pelos e o desenvolvimento
do clitéris — que tem a mesma arigem embrions-
ria do pénis (s6 que um cresce e o outro nio).

canal
vaginal

clitoris
aumentado
com
herménios

testiculos

g ? z glande

2 VAZIO

Os testfculos sdo retirados, para
evitar a produgdo de horménios
masculinos. O tecido cavernoso
do pénis também sai, restando
apenas a glande, presa por um
fiapo de tecido nervoso,

antes responsével pela eregdo.

3 CAVIDADE
A pele do pénis cobre o canal vaginal, dando sensibilidade
A regido, e a glande vira uma espécie de clitéris. Assim, a nova
mulher pode até chegar ao orgasmo. Prepiicio e escroto formam
os labios vaginais. Para que o buraco ndo feche, é preciso usar
com frequéncia um alargadora — ou praticar muito sexo com pe-
netragio. "Vinte minutos didrios é o mais aconselhavel’, diz Pree-
cha Tiewtranon, tailandés considerado o papa da troca de sexo.

Figure 4.13 “How sex change surgeries work.” Renata Steffen, William Vieira, Alex Silva and Sergio
Gwercman. Superinteressante magazine, Editora Abril (Brazil).

2 CRESCIMENTO
Quando o clitris alcanga 6 cm, o drgao & "des-
pregado” do pUbis para que possa ter autono-
mia de movimento. A uretra é aumentada com
tecido extraido da antiga vagina. "O paciente
sai daqui urinando em pé”, diz a responsavel
pelo ambulatério de transexuais do Hospital
das Clinicas de Sao Paulo, Elaine Costa.

3 PsicoLoGIA

Os testiculos sdo formados com o
tecido dos grandes labios vaginais,

que passarao a envolver duas proteses
esféricas de silicone. Fica bem parecido.
Quanto ao neopénis, o resultado &
mais psicologico: além de mintsculo,
quase ndo serve para penetracio,
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time comes to learn how to use them. The perception of meaningful beauty is a
lubricant for the mind’s gears and a boost for memory. If you don't believe me,
take a look at Figure 4.13. I'll bet the way you think about sex change surgery
will never be the same from this moment on.

It is crucial to remember our priorities as visual communicators. Here's Tufte,
once more:

All the history of information displays and statistical graphics—indeed of
any communication device—is entirely a progress of methods for enhancing
density, complexity, dimensionality, and even sometimes beauty.*

In the end, and above all, avoid being true to one of the saddest, cruelest, butalso
most accurate quotes on journalism I have read in the past few years. It comes
from Evgeny Morozov, a critic of new media:

Journalists, always keen to sacrifice nuance in the name of supposed clarity.*

4 Edward Tufte, Envisioning Information: Graphics Press, 1990, p. 33.
5 Evgeny Morozov, The Net Delusion: The Dark Side of Internet Freedom: Public Affairs, zon.



